Abstract-The development of information and digital technologies demand employees who possess higher order thinking skills (HOTS). On the other side, under 2013 Curriculum that competence-based orientation, Vocational and Technical High School (SMK) in Indonesia as an institution that supply employee candidates has to bear graduates who achieve a certain number of competence standards. Based on supply-demand principle, therefore SMK curriculum needs to articulate HOTS in teaching and learning of vocational and technical subject matters. The objective of this paper is to discuss the concept and principles of competence-based instruction (CBI) and HOTS, then integrate HOTS in CBI in SMK. The discussion in this paper is done by reviewing related literatures, research findings, and facts happened in the fields. Implication, conclusion, and recommendations are presented at the end of this paper.
INTRODUCTION
Reference [1] stated that the concept of competence has been introduced into Vocational and Technical Education and Training (VTET) programs to prepare young people even more specifically for the requirements of their future professional life. These not only encompass technical knowledge and skills but also self-reliance and social behavior.
Declaration of the European Ministers of Vocational Education and Training in Copenhagen on 30
November 2002 enhanced European cooperation in vocational education and training to implement competence-based teaching and learning. It will lead VTET graduates to have recognition of competences, qualifications, and quality assurance. To implement competence-based approach in teaching and learning, VTET needs to be supported by main its stakeholders: employers, labor union, and government (tripartite) to design a VTET perspective curriculum, implement and monitor it to result employable graduates as well as productive citizen who will successfully participate in global workplace.
To have those intended graduate above, [2] described that graduates must equip themselves with knowledge and skills necessary to fulfill personal interests and goals, develop leadership skills, and become qualified and competent members of the workforce. More specific, facing The Fourth Industrial Revolution that dominated by digital technology and automation in the workforce. Reference [3] stated that at least 10 competencies needed by workers in 2020. Those competencies are complex problem solving, critical thinking, creativity, people management, coordinating others, emotional intelligence, and judgment decision making, service orientation, negotiation, and cognitive flexibility. Referring learning objective of Bloom's taxonomy, those competencies are categorized as high order thinking skills (HOTS): to analysis, to evaluate, and to create. Therefore, in addition to competence-based, VTET curriculum has to accommodate those HOTS.
In regards to Indonesian Context, 2013 Competence-Based Curriculum for Vocational and Technical High School has formally accommodated HOTS. Indonesia Minister of Education and Culture (MOEC) has formulated standard of teaching and learning process in class based 2013 Curriculum. To successfully implementing this curriculum, workshop, inhouse training, and other facilitations have been provided for most educational personnel and teachers. Teacher workbooks and student-package books have been distributed nationwide to schools. Now, the main question: Are VTET teachers able to articulate HOTS in their teaching and learning process relevant to competency-based instruction suggested in 2013 curriculum?
Instruction (CRI), Learning for Mastery (LFM); ObjectiveReferenced Learning; Individualized Instruction (II); Programmed Instruction; Self-peace Learning; and Instructional System Development (ISD).
Furthermore, [4] described that the basis of CBI is transformed from pioneers who wrote books to promote "mastery learning" teaching approach. They were, especially, John B. Carroll (1963) with A model of School Learning; James H. Block (1970) with Mastery Learning; and Benyamin S. Bloom (1976) with Human Characteristics and School Learning. Following are three philosophies stated by [5:723-33 ]. 1. A student's aptitude for a given subject could be defined in term of the amount of time he or she needs to learn the subject to a given level, rather than the level to which the subject would be learned in a given amount of time. That is, aptitude could be viewed as an index of learning rate, rather than learning level. 2. The degree of learning for any student in a school setting is s simple function of the time he or she actually spent in learning relative to the time he or she needs spend. Thus, to the extent that each student is allowed sufficient time to learn a given subject to some pre specified level, and he or she spends the time needed to learn, the student will likely learn the subject to the specified level. 3. In a school learning situation, the time a student actually spends learning a subject as well as the time he or she need to spend will be determined by certain instructional and personal characteristics. The two major instructional characteristics are student's opportunity to learn, and the quality of instruction. In addition to aptitude, the relevant personal characteristics are the student's ability to understand instruction and his or her perseverance. According to [4] , CBI relies on two basic philosophies. First is the notion that "human competence" is ability to actually perform. Knowledge, attitude, and effort are of little value without results. The second philosophy is inferred from three Carroll's mastery learning philosophies above that most anyone can learn most anything well if given quality instruction and sufficient time. CBI is best understood when contrasted with the elements of non-CBI as presented in Table  1 by [6] . Reference [4] contrasts the two teaching and learning approaches above in four primary different ways: what it is students learn, how they learn each task, when they proceed from task to task, and how we determine and report if students learn each task. At first glance, these differences seem to be minor, however when you think seriously about them in term of teaching strategies and class management the characteristics of the two approach as if day and night as presented in Table  2 . Provide students with high quality, carefully designed, student-centered learning activities, media and material designed to help them master each task. Materials are
Really primarily on the instructor to personally deliver most of the instruction through live demonstration, lecturer, discussions and other
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Characteristics Competency-Based Instruction Traditional Instruction organized so that each individual student can stop, slow down, speed up or repeat the instruction as needed to learn effectively. Integral part of this instruction is periodic feedback throughout the learning process with opportunity for student to correct their performance as they go.
instructor-centered learning activities. Students have little control over the pace of instruction. Usually, little periodic feedback on progress is given.
WHEN Student Proceed From Task To Task
Provide each trainee with enough time (within reason) to fully master one task before being allowed or forced to move on to the next.
Usually require a group of students to spend the same amount of time on each unit of instruction. The group then moves on to the next unit after a fixed amount of time which may too soon or not soon enough for many individual students.
IF Students Learn
Each Task
Required each individual student to perform each task to a high level of proficiency in job like setting before receiving credit for attaining each task. Performance is compared to a preset, fixed standard.
Rely heavy on paper and pencil test and each student's performance is usually compared to the group norm. Students are allowed (and usually forced) to move on to the next unit after only marginally mastering or even "failing" the current unit.
Since CBI appear to be some benefits to learners, e.g., student centered, employability oriented, well designed instruction including authentic assessment, therefore teachers and educational personnel need to understand fully basic principles in administering CBI. Reference [7] explained the following basic principles and characteristics of CBI which are: (1) competencies are to be specified in behavioral terms and made public; (2) assessment criteria are competencybased and specify what constitutes mastery level of achievement; (3) assessment requires performance as the prime evidence but also takes knowledge into account; (4) individual learners progress at rates dependent on demonstrated competency; (5) the instructional program facilitates development and evaluation of the specific competencies. Furthermore, [7] explained main characteristics of CBI: (1) learning is individualized; (2 feedbacks to the learner are critical; (3) emphasis is more on the exit criteria than on the admission criteria; (4) CBI requires a systematic program (approach); (5) training is modularized; (6) both the learner and the program have accountability.
More specific and detail, [4] described seven basic principles of CBI as follows. 1. Any student in a training program (class) can master most any task at a high level of mastery (90-100% proficiency) if provided with high quality instruction and sufficient time. 2. A student's ability for learning a task need not predict how well the student learns the task.
3. Individual student differences in level of mastery of a task are caused primarily by errors in the training/class environment, not by characteristics of the students. 4. Rather than being fast or slow learners, or good or poor learners, most students become very similar to one another in learning ability, rate of learning, and motivation for further learning when provided with favorable learning conditions. 5. We need focus more on differences in learning and less in learners. 6. What is worth teaching is worth learning. 7. The most important element in the teaching-learning process is the kind and quality of instruction experienced by students.
There are benefits will be ripped by implementing CBI. Followings are the advantages stated by [8:2] are: (1) participants will achieve competencies required in the performance of their jobs; (2) participants build confidence as they succeed in mastering specific competencies; (3) participants receive a transcript or list of the competencies they have achieved; (4) training time is used more efficiently and effectively as the trainer is a facilitator of learning as opposed to a provider of information; (5) more training time is devoted to working with participants individually or in small groups as opposed to presenting lectures; (6) more training time is devoted to evaluating each participant's ability to perform essential job skills.
Reference [9] depicted a wider spectrum (4 out of 9) of the advantages by contrasting traditional approaches and CBI as presented in Table 3 .  Assurance that : -learners gain competencies of recognized national standard -competencies reflect need -there is consistency in awards -Learners' rate of progress hinges on competency.
B. Higher Order Thinking Skills (HOTS)
A comprehensive definition written by Smith (1992) and Zohar and Dori (2002) in [10] described that HOTS is a thinking process, which consists of complicated procedures and needs to be based on various skills such as analysis, synthesis, comparison, inference, interpretation, assessment, and inductive and deductive reasoning to be employed to solve unfamiliar problems.
Referring to revised Bloom's taxonomy, HOTS includes the six levels of learning objectives: remembering, understanding, applying, analyzing, evaluating and creating process. However the development of HOTS emphasis much was placed on analyzing, evaluating and creating [11] . The description for each learning objective of six levels represents the dimension of cognitive process from simple to complex or from Lower to Higher Order Thinking Skills as depicted by Anderson and Krathwol (2001) in [12] with modifications in Figure 1 . Reference [10] categorizes HOT into three types. First, analytical thinking, which is the ability of individuals to classify objects logically, assessing the relationships of certain elements, how they contribute, how they relate to each other, how they work, and what the most important parts are. Second, critical thinking which is the ability to evaluate and Break material into constituent parts and determine how parts relate to one another and to an overall structure or purpose.
Learning Objective Levels
Carry out or use a procedure in a given situation.
HOTS

LOTS
Sequential Process in Learning Level 6 CREATE
Level 5 EVALUATE
Make a judgments based on criteria and standards.
Put elements together to form coherence whole; recognize into a new pattern or structure. Globalization and the development of information technologies drive people to be creative and innovative in order they lead in global competition. Reference [14] the key success factors in this very high competitive era are creativity and innovation. Referring to Bloom taxonomy, creativity and innovation are categorized as HOTS.
Retrieve relevant knowledge from long-term memory
A quasi-experiment research done by [15] under the title "The Effectiveness of Higher Order Thinking Skills for Generating Idea among Technical Students in Malaysia" concluded that the HOTS has a positive impact on student achievement either overall or five evaluation criteria in ideas generation after controlling control variables gender, academic achievement, SES, learning styles and mean scores of pre individual assignment. This findings support the research done by [16] that teaching and learning of HOTS enable students to be aware of their own thinking skills and using it while generating idea which is needed in global competition as well as collaboration.
The finding above should aware VTET stakeholders, especially educational decision makers and teacher that vocational and technical students need to be taught for HOTS to improve their performance on those tasks. Teachers need to possessed ability to design and execute teaching HOTS together with subject matter using the integrated approach have been implemented in the school system. However, research done by [17] explained that a self-instructional manual can be an alternative approach because it can cater to the more extendable individual differences of learner's abilities, interest and degrees of application. Therefore, students should be assisted to acquire HOTS. It can be done through the conventional teaching and learning environment or a self-instructional, individualized manual for generating idea.
C. The Implementation of CBI
Article 15 of Indonesia National Education System explains that vocational education (SMK) is an education at middle level that prepares the students especially for working in certain field or occupation [18] . In addition, Director of Vocational Empowerment, stated that SMK graduates are prepared for being entrepreneur [19] . In line with research findings done by [16] above, these graduates should be assisted to acquire HOTS: analyzing, critical, and creative skills to process the collected information for generating an idea.
Currently, MOEC is implementing a new competencybased curriculum formulated in 2013 known as 2013 curriculum. This curriculum was designed to respond global challenges as explained above. Regulation of Minister of Education and Culture Number 104 year 2014 describes that SMK graduates are to possess competence standards with articulation of HOTS [20] . As a consequence, SMK teachers are to have ability to articulate HOTS in teaching vocational and technical subject matters. This teaching approach will facilitate students to be active, participative, initiative, creative, independent, and responsible. Teaching-learning process needs to be based on inquiry /discovery learning to foster students to solve riel day-life problems. Students need to be taught by problem-based learning approaches both individually as well as in team or group [20] .
Furthermore, 2013 curriculum also requires teachers to shifts their teaching approaches from traditional principles to new principles, especially: (1) shifting from students receiving information to students seeking themselves the information; (2) teacher is not the only the learning resource, students may learn from other resources; (3) use scientific approach that consists of five steps student's activities: observing, questioning, practicing, analyzing, and communicating; (4) shifting from learning for content to learning for competent; (5) learning partially to learning holistically; (6) balancing hard skills and soft skills; (7) utilize discovery/inquiry learning, project-based learning, and problem-based learning.
In evaluation of student learning outcomes, 2013 curriculum requires competency-based assessment or criteriabased assessment approaches. Students assessment has also referred to "authentic assessment" that relates to solving day to day riel life problems. Those types of assessment are, especially, project-based, problem-based, portfolio, and selfassessment. The 2013 Curriculum also mandates that the assessment types selected by a teacher need to be
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synchronized with teaching objectives, teaching strategies and procedures, and teaching media. All those things are written and described in his/her lesson plan.
An Indonesian study in SMK Yogyakarta done by (21) indicates that, in term of planning, lesson plans made by teachers have matched 2013 curriculum format, however the content of lesson plans mostly have not accommodated yet indicators of HOTS. For example, operational verbs used in writing learning objectives, analysis skills used in determining basic competences, and teaching-learning sequences arranged and strategies used. Those things have not matched yet with HOTS indicators. In term of teaching implementation, based on observation, teachers have also executed teaching and learning process based on their lesson plans written above, it means that they have not yet executed HOTS principles. In term of student assessment, it indicated that question verbs used in summative exam just required students to memorize, comprehended, and apply what teaching material taught about. Hence, teachers had not yet assessed student learning achievement covering HOTS characteristics.
A similar study done by [22] reported that teachers have implemented scientific approach and students have accomplished HOTS activities, however the instrument used in this study does not represent the characters of HOTS. The study also reported that teachers have executed problem solving type of assessment, even though that assessment was actually categorized as an application one.
D. Implication to SMK
Reference [11] described that HOTS may seem easy for some students, but difficult for others. It involves doing something new with the facts, understanding them, infer for them, connect them or other facts and concepts, categorize and manipulate and put them together in a new way. Furthermore, [11] characterizes HOTS as complex concept, self regulative, meaningful, nuanced judgments, uncertainty, multiple criteria as well as multiple providing solutions. However, the fact that HOTS can be learned and developed by frequently practice it.
In the context of Design and Technology, according to [11] teaching HOTS should cover: (1) using its character: analytical, critical, and creative, for example: imagination, pursuing purposes, being original, being of value. HOTS should be the best way to prepare students become future employees who are critical, innovators, and problem solvers.
Other detailed study on effectiveness of HOTS for generating idea among technical student done by [15] reveals that students taught HOTS had a positive impact on student achievement in ideas generation, after controlling variables gender, academic achievement, socio economic status (SES), and learning style, than those were not taught HOTS. Therefore, the current issue, is not whether HOTS bears benefit to students, but how teacher teach HOTS effectively to vocational and technical students. Responding this challenge, King et al. (2011) in [11] suggested that lesson involving HOTS requires particular clarity of communication to reduce ambiguities and confusion, and improve student's attitudes about thinking tasks. Then, Thomas & Thorne in [11:39] suggested the following five foci.
First, Concepts which is an idea around which a group of ideas revolve a mental representation of a group of facts or ideas that are formally and informally related. Students should be taught to build concepts, as concepts helps in organizing thinking. Second, schemas which are simply a pattern or arrangement of knowledge that an individual has already stored in the brain that helps them understand new information. Integrating this into higher order thinking lessons would help students to infer about a particular thing based on the information they have gathered previously. Third, metaphors which refer to an abstract or unfamiliar by showing how the abstract or unfamiliar shares characteristics with a particular object, idea or concept. Fourth, visualization which refers to visual images as pictures in the mind that are equally as meaningful as or more meaningful than words. Visualization is a very useful instrument for developing HOTS, hence students should be taught to visualize in order developing the desired thinking skills that teachers long for. Fifth, inference which refers to simply means to draw conclusion, to conclude from presenting evidence. It implies reaching conclusion from a set of facts.
E. Conclusion and Recommendation
Based on discussion above, the following conclusions are presented. First, HOTS benefit for students to be critical thinking, creative to solve real life problems, especially for VET students HOTS prepares students to be more employability. Second, teachers as main players in teaching HOTS have to be positive aspiration to HOTS and have adequate knowledge and skills in teaching HOTS. Third, schools, community, business and industry would have technical and vocational school graduates who are creative, innovative, problem solver, and productive citizen.
Following recommendations are to be provided to teach HOTS successfully. First, teachers as managers and the doer in teaching learning process have to be trained and exposured on the application of teaching HOTS. Second, teaching and learning approaches have to be designed based on studentcentered learning principles. Students need to be conditionized in such a way so that they become active, critical, innovative, and problem solver related to day to day life in technical and vocational issues. Third, information technology facilities and educational resources needed in school, especially in classroom, have to be provided to support teaching HOTS effectively and efficiently.
